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Judith Welch Wegner
For various reasons, including heightened developmentpressures, health concerns, and newfederal and state
regulations, many localgovernments arefor thefirst time taking steps toprotect their watersupply. These steps
usually include regulation ofland use in the water supply watershed, and this regulation often crossesjurisdic-
tionalboundaries. This article describes thesteps taken by representatives ofCarrboro, ChapelHill, and Orange
County (TV. C.)to improve the regulatoiyschemegoverning the UniversityLake watershed. The article identifies
fourmajorproblems encountered in thisprocess, andprovides valuable insightsforjurisdictionsfacingsimilar
challenges.
Watershed protection has become a matter of increasing
concern to planners and elected officials in North Carolina
and elsewhere. In recent years, existing water supplies have
proved inadequate to serve public needs resulting from
increased use of water and population growth. Even where
existing supplies provide a sufficient volume ofwater, more
intensive development nearby may lead to degradation of
water quality. New reservoir sites have become more and
more difficult to identify, as undeveloped sites convenient
to high-quality water supplies and user populations be-
come increasingly scarce. Scientific studies have demon-
strated previously unknown health risks associated with
levels of pollutant loading that may have been accepted
without comment in the past, and federal regulation of the
quality of drinking water supplies has become more com-
prehensive and more stringent.
North Carolina has also adopted more demanding re-
quirements for water supply watershed protection, through
the enactment in 1989 of House Bill 156 (G.S. 143-214.5),
and adoption of accompanying regulations in December
1990. This legislation provides for a cooperative program
of watershed management and protection to be admini-
stered by local governments consistent with minimum state-
wide management requirements. The state will continue
to play a role in adopting rules for classification of water
supply watersheds and protection of surface water supplies
through minimum performance-based water supply water-
shed management requirements, but will have an enhanced
role in administering and enforcing minimum statewide
requirements if local governments fail to adopt a water
supply watershed protection program or fail to carry out
their enforcement responsibilities. Local governments
must develop ordinances which comply with minimum
state requirements and address land use activities, best
management practices, development density controls, and
structural stormwater controls, and submit such ordinances
for review at the state level. If local governments fail to
adopt programs that meet state requirements or fail to
adequately administer and enforce the provisions of their
programs, the state Environmental Management Commis-
sion may assume responsibility for water supply watershed
protection.
As local governments, planners, elected officials, advis-
ers to development interests, and members of the public
prepare to meet the significant challenges posed by these
recent developments, it is important to take stock of the
problems likely to be confronted in the course of efforts to
improve the protection afforded water supply watersheds,
and to think creatively about possible solutions to those
problems. This essay endeavors to do just that, drawing on
the author's recent experience as a member of the Carrboro,
North Carolina Board of Aldermen during a time in which
representatives of Carrboro, Orange County and Chapel
Hill sought to improve the regulatory scheme governing
the University Lake watershed (which supplies drinking
water to area residents) and her background as a teacher of
local government and land use law. The essay first provides
background about the University Lake watershed. It then
analyzes four major problems encountered in the course of
efforts to develop an appropriate regulatory scheme, and
discusses the policy development process and possible
solutions to those problems identified in connection with
the University Lake experience. The essay concludes with
suggestions for decisionmakers in other jurisdictions that
may soon face similar challenges.
Judith Welch Wegnerisdean andprofessoroflaw in the School
of Law, University of North Carolina at Chapel Hill. She
served on the Carrboro (N. C.) Board ofAldermanfrom 1985
to 1989.
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The University Lake Watershed
The University Lake watershed is located in Orange and
Chatham Counties. It is approximately 30 square miles in
size. More than 95 percent of the watershed is privately
owned. The watershed lies in three different political juris-
dictions, with roughly 80 percent of the land falling under
thority of Carrboro, and 10 percent under the authority of
Chatham County (see Figure 1).
The University Lake reservoir was built in 1932. The
reservoir is a major component of the water supply system
that provides water for Chapel Hill, Carrboro, and parts of
Orange County. The reservoir is managed by the Orange
Water and Sewer Authority
(OWASA), an independent
authority governed by a nine-
member board (five mem-
bers appointed by Chapel Hill
and two each by Carrboro
and Orange County).
OWASA provides water
supply and wastewater serv-
ices to approximately 60,000
residents of Carrboro, Chapel
Hill, and Orange County.
Fewer than 10 percent ofthe
University Lake watershed's
residents are consumers of
University Lake water, how-
ever, and the nearly 1,850
households located in the
University Lake watershed
rely primarily on private wells
and septic systems.
Questions concerning the
adequacy of the area's water
supply had been raised for a
number of years as a result
of increased water consump-
tion, population growth, and
summer drought conditions.
OWASA began steps to
develop an additional reser-
voir to supply necessary water.
After a good deal of debate
and litigation, construction
began on the Cane Creek
reservoir. This reservoir
eventually came on line in
1988, increasing OWASA's
raw water supply to 13.5
million gallons per day.
In the meantime, Univer-
sity Lake reservoir came
under increasing pressure. In
the early part of the decade, Orange County and Carrboro
had implemented land use restrictions designed to protect
the quality of the reservoir's water, by identifying a critical
area near the lake, and imposing density restrictions (one
and two acre lot sizes) and impervious surface limitations.
By 1985 and 1986, however, development pressures had
escalated, particularly with regard to land just to the west of
Carrboro. Two significant residential subdivisions were
proposed (one, Laurel Springs, was located in Orange
County's jurisdiction, and the other, Amberly, in an area
adjacent to Carrboro where annexation was requested).
The Amberly project proved to be particularly controver-
sial not only among Carrboro residents but also among
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"One ofthe most difficult aspects ofresolving such a debate over
the definition of the problem of watershed management is that
each of the arguments advanced above has merit; each of these
viewpoints is correct. Ifit ispossible toproceedfrom thispremise,
rather than the premise that one or another viewpoint is correct
and others are incorrect, a coordinated response to watershed
management on a variety of levels may ultimately be achieved.
"
residents and
elected officials of
Chapel Hill and
Orange County,
due to its large size
(215 acres and 177
units) and pro-
posed reliance on
public water and
sewer services (which, if made available, would have to be
authorized by OWASA). The debate over the Amberly
project ultimately set the stage for more extensive discus-
sion ofwater supply watershed management strategies, and
led to the adoption of new land use regulations by Carrboro
and Orange County in 1990 as well as related modification
of OWASA policies during the same period.
Problems and Pitfalls in
Developing Regulatory Strategies
Planners and elected officials faced with a scenario such
as that just described might well identify a number of
concrete policy issues or considerations that should be
considered in developing watershed management strate-
gies. Soil and topographic conditions, hydrological data
regarding water quality degradation and the impact of
water quality on health and safety, population trends and
economic projections, legal requirements and procedural
prerequisites must all be taken into account. Certain other
institutional problems and pitfalls may also havea dramatic
effect on the ability of local governments to develop effec-
tivewatershed management strategies. These institutional
problems and pitfalls deserve special attention here be-
cause they may be encountered by many jurisdictions for
the first time while preparing new watershed management
policies.
1. Difficulty in Defining the Problem. Development of
government policies in a wide variety of areas may require
a careful diagnosis ofsurprisingly complex problems and an
extensive search for suitable responses. For example, local
governments' responses to the need for more affordable
housing, a revitalized downtown, or improved relations
between the police force and the community may require
thoughtful examination and understanding of a variety of
viewpoints and the creation of multi-faceted solutions.
Perhaps more than in these other settings, however, there
may be significant difficulties in defining the problem of
watershed protection and watershed management, as well
as in diagnosing the problem and finding suitable solutions.
Watershed management problems tend to exist at a
variety of different levels simultaneously. A given jurisdic-
tion may face a very concrete question whether to approve
a conditional use permit or rezoning request for a particu-
lar development project. That jurisdiction may therefore
define the problem
as one of reaching
an appropriate
resolution with
regard to the given
project within the
context of existing
regulations. At the
same time, how-
ever, the project may stimulate questions regarding the
adequacy of the jurisdiction's existing regulatory scheme
forprotectingwaterqualitywithinthespecificwatershedin
question; the adequacy of its overall regulatory scheme for
other watersheds within its control; the relation between
regulatory goals such as the protection ofwater quality and
the promotion ofaffordable housing or farmland preserva-
tion; its obligations to protect the quality ofwater supplies
that may serve other jurisdictions; and the adequacy of the
regulatory schemes in effect in other jurisdictions that lie
within the same or nearby watersheds.
Different participants in discussions concerning the
development of an appropriate watershed management
strategy may favor different definitions of the problem at
hand for a variety of reasons. For example, it may well be
argued that for reasons of fairness, existing regulations
should be applied to resolving a pending permit or rezoning
request. At the same time, it may be contended that a
particular development proposal raises more fundamental
questions that must be addressed on one of the larger scales
just described. Yet again, definition of the problem on an
area-wide scale at the outset may well mean that a prompt
resolution of the debate on possible solutions proves im-
possible, in light of the difficult coordination problems
raised and the increased potential for impasse.
Which definition of the problem is the correct one-one
of those just sketched, or others that might be imagined?
One of the most difficult aspects of resolving such a debate
over the definition of the problem of watershed manage-
ment is that each of the arguments advanced above has
merit; each of these viewpoints is correct. If it is possible
to proceed from this premise, rather than the premise that
one or another viewpoint is correct and others are incor-
rect, a coordinated response to watershed management on
a variety of levels may ultimately be achieved. If, instead,
the debate stalls over which viewpoint is the correct one,
the confusion may be compounded and little progress made
toward common goals.
2. Problems in Developing an Adequate Information Base.
As noted above, planners and elected officials generally
recognize the need to develop an appropriate information
base before reaching important public policy decisions.
There are, however, special pitfalls in reaching this objective
in connection with the development of watershed
management policies.
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There are at least three dimensions to the information
base that is needed in reaching sound watershed manage-
ment decisions. Information is needed concerning factors
generally consid-
ered in the devel-
contact with regional councils of government or separate
water and sewer authorities in an area, or through con-
tracts or consulting relations with trained engineers, con-
tact between gov-
ernment staffs and
"At the outset, it is important to recognize that "politics ' ' is nota dirty
word; it is all too easy to describe the view of one segment of the
community as "political" while treating that ofanothersegment as
legitimate and sacrosanct. An assessment ofpolitical realities can
and should represent a careful evaluation of the viewpoints of
differing segments ofthe community, and the basesfor those views
-whether they be economic, historical, orpsychological.
"
opment of land use
policies; those that
relate to environ-
mental health and
science and more
technical engineer-
ing issues; and
those that relate to
balancing the con-
cerns of different
segments of the community (often described as "political"
in character). In a particular jurisdiction, information may
be unavailable relating to one or another of these dimen-
sions, or, if available, may not be shared by all those in-
volved in development ofwatershed management policies.
Conflicts can therefore arise unless a more adequate, shared
information base is developed.
Traditionally, local jurisdictions have staff with exper-
tise in land use planning, often derived through a combina-
tion of formal education and practical experience. Such in-
dividuals may be skilled in addressing the problems of
urban and suburban populations, or (in jurisdictions with
less developed land) in responding to the difficulties faced
by more rural populations; however, they frequently do not
have experience in both areas. Moreover, planners who
have been on staff for quite some time may lack insight into
or confidence in newer strategies for land use management
within transitional or environmentally sensitive areas, may
lack training in communications and dispute resolution
skills that are helpful in dealing with diverse populations,
or may have developed relatively inflexible judgments
concerning the importance of competing policy considera-
tions as they affect a given community or group of commu-
nities. Finally, due to continuing financial stringencies
throughout the public sector, planning departments may
be understaffed or may experience repeated turnover of
personnel, making it difficult to allocate staff time toward
development of a comprehensive information base regard-
ing watershed management, in light of the press of urgent
business in other areas.
Depending on the jurisdiction, more or less technical
information regarding health and safety and engineering
issues related to water quality may be available. Limita-
tions on staff background and experience such as those
outlined above may also exist with regard to those staff
members responsible for managing an area's water supply,
particularly if such staff have limited training and respon-
sibility for land use planning issues, just as planning staffs
often lack training and expertise regarding engineering
issues. Whileadditional expertise may beavailable through
elected officials,
and others with
specialized exper-
tise may be infre-
quent and may not
be enough to de-
velop a strong and
lasting informa-
tion base.
In addition, it
must be borne in mind that efforts to protect drinking
water watersheds continue to require analysis and infor-
mation-gathering at the cutting edge of environmental
science and engineering. As scientific studies continue to
be undertaken, understanding of the relationship between
water quality and nearby development is likely to increase.
Nonetheless, reliance on projections and computer mod-
eling will continue to be required in order to identify the
potential for future problems and to head them off before
they arise. Analysis must also take into account the signifi-
cant differences between individual watersheds, including
those that arise because of variations in soil types, topog-
raphy, reservoir characteristics, tributary systems, mete-
orological conditions, existing patterns of development,
and other significant variables. In addition, it is important
to recognize that technically sophisticated analysis and in-
formation of this type often may not be easily digested by
all members of the community (whether they are elected
officials or citizens), in light of the unfamiliar terminology
and concepts typically used to communicate relevant find-
ings.
Finally, information is needed concerning the political
realities at work in given jurisdictions. At the outset, it is
important to recognize that "politics" is not a dirty word;
it is all too easy to describe the view of one segment of the
community as "political" while treating that of another
segment as legitimate and sacrosanct. An assessment of
political realities can and should represent a careful evalu-
ation of the viewpoints of differing segments of the com-
munity, and the bases for those views-whether they are
economic, historical, or psychological. Moreover, it is im-
portant to recognize that economic, historical, and psycho-
logical considerations are likely to operate with regard to
each segment of the community, not just some.
For example, urban or suburban water users who do not
live within a regulated watershed may strongly favor strin-
gent watershed regulation for reasons quite apart from
health and safety considerations: they often would prefer
not to pay the cost of purchasing additional land for the
purpose of protecting an existing or future reservoir; they
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may traditionally have looked down on more rural resi-
dents as less educated or politically powerful; and they may
be both more aware or more fearful of potential health
risks, less used to
accepting unwel-
policy decisions relating to watershed management.
Three major shortcomings of the existing legal system
are worth special note. First, the substantive legal prin-
ciples for resolving
disputes are, in a
"Three major shortcomings of the existing legal system are worth
special note. First, the substantive legal principles for resolving dis-
putes are, in a number of relevant respects, simply incomplete or
unclear. . . . In addition, the existing legal system lacks flexibility. . . .
Finally, the legal system does not provide for effective collaboration
among affected parties, decisionmakers and jurisdictions. "
come change
within their envi-
ronment without
protest, and more
inclined to retain
the size and char-
acter of the com-
munity as it exists
rather than allow-
ingan additional influx ofpopulation that may arise if strin-
gent land use controls are not imposed. On the other hand,
more rural residents who live in water supply watersheds
may reasonably fear that stringent regulations will result in
decreased land values (foreclosing an opportunity for needed
agricultural financing or retirement support); believe that
watershed regulation efforts represent just one more in a
series of efforts by suburban political powers to impose
burdens without providing offsetting benefits; and con-
clude that their ability to control their own destinies and to
manage property long held in their families is threatened
without adequate reason by those who have not had to
exercise careful stewardship of the land. These political
realities may not be understood by all elected officials or
government staff. If they are ignored or lightly dismissed,
without being understood as part of a shared information
base, irreparable controversy and unsound policy judg-
ments are likely to result.
3. Inadequacy ofTraditional Decision-Making Processes.
The procedural and substantive requirements that govern
adoption of regulations and related decisions by local
governments are generally well known and reasonably well
understood by planners and local government officials.
Local governments must have adequate authority to
undertake various sorts of initiatives, and they must operate
within statutory and constitutional bounds. Where rezoning,
permitting, annexation, or land use ordinance revisions are
concerned, federal and state constitutions, state statutes,
judicial decisions, and local ordinances generally prescribe
basic contours concerning what may and may not be done.
Certain key decision points are thereby identified as a
matter of law; procedural requirements for notice and
hearings are specified; voting requirements applicable to
relevant governmental entities are stated; mandates for
open meetings are imposed; and standards for judicial
review in the event of an appeal are delineated. While the
legal framework just described also has significant bearing
on the development ofmanagement strategies for drinking
water watersheds, it is unfortunately not always well suited
in and of itself for facilitating the development of sound
number of relevant
respects, simply in-
complete or un-
clear. In an area
such as watershed
management
where novel strate-
gies may be needed
to reach public
policy goals, statutory authority may not yet exist to ensure
that certain sorts of regulatory tools or expenditures of
public funds can be undertaken without challenge. The
process of statutory reform may be slow and difficult,
particularly if one or another segment of the community
prefers the status quo and opposes legislative action. In
addition, some of the most significant legal doctrines that
may come into play in the event of appeals from govern-
mental action are notoriously ambiguous. Traditional
doctrine designed to address conflicting land uses (such as
the lawof nuisance) involves a careful fact-oriented balanc-
ing process whose outcome can be difficult to predict. The
development of constitutional "taking" doctrine as a means
for preventing excessive regulation by governmental enti-
ties has become increasingly unclear over the past several
years, as the United States Supreme Court has rendered
numerous split decisions and made a number of confusing
distinctions concerning the weight to be afforded certain
sorts ofgovernmental purposes, the need for close relation-
ships between governmental purposes and the regulatory
scheme employed, procedural requirements that must be
satisfied, and the availability of a compensation remedy in
certain exceptional cases.
In addition, the existing legal system lacks flexibility. It
is designed to ensure that decisions are reached at appro-
priate check points, rather than to encourage the compila-
tion of adequate information over an extended period. It
tends to sanction win-lose resolutions following expensive
judicial appeals, rather than to facilitate development of
win-win solutions designed to accommodate diverse com-
peting interests following extensive informal consultation.
It provides few opportunities for give and take, the raising
of questions and provision of answers by a wide range of
citizens, government officials and staff, and the sort offrank
discussion (at times off the record) and brainstorming that
may be needed to develop sound policies.
Finally, the legal system, as it is now constituted, does not
provide for effective collaboration among affected parties,
decisionmakers and jurisdictions. The formality of the
decision-making process just noted has as its flip side the
relative absence of established frameworks for informal
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"Wlien multiplejurisdictions are involved in regulating within a given
watershed, difficulties are compounded, since there is generally no
established forum for discussion on an intensive basis between af-
fected officials, press reports may provide a limited or incorrect
portrayal ofrelated events, and there may be a history ofdifficulties in
communication or distrust between relevant officials orgovernments.
"
collaborative interchange among citizens, staffand elected
officials. Governing boards are expected (and wish) to
preserve their autonomy and decision-making power, and
may curb informal
discussions with
any given citizen
group or interest
in order to ensure
that no one group
or interest has un-
due influence.
Hearings are in-
efficient methods
for gathering use-
ful insight into very complex issues, since they often come
faralonginthedecision-makingprocessafterdraft propos-
als have been developed, result in contentious debates once
tempers have flared, and provide only limited time for sub-
mission of brief formal comments. When multiplejurisdic-
tions are involved in regulating within a given watershed,
difficulties are compounded, since there is generally no
established forum for discussion on an intensive basis
between affected officials, press reports may provide a
limited or incorrect portrayal of related events, and there
may be a history of difficulties in communication or distrust
between relevant officials or governments. In addition,
staff may feel obliged to focus only on their jurisdiction's
independent interest rather than on cooperative solutions
in the interest ofthe area as a whole. It may also be difficult
to coordinate differing decision-making processes of sev-
eral jurisdictions that involve unique traditions, ordinance
provisions, and advisory boards.
4. Difficulties in Creating Effective Solutions. Solutions
to watershed management dilemmas may well be more
difficult to develop than those in other settings for many of
the reasons noted above. There is as yet only a limited track
record of strategies that have proved effective in this context.
As a result, many jurisdictions (and their planners and
elected officials) may need to invent solutions for themselves,
rather than being able to rely on examples from elsewhere
or from their own past experience. Solutions may, in any
event, need to be relatively unique, in light of the differing
characteristics of watersheds, reservoirs, established
ordinance structures, and relevant political concerns. They
may need to be unusually comprehensive, involving not
only novel forms of land use controls, but also engineering
requirements, expenditures of funds for land acquisition,
additions to inspection staffs, and coordination offarmland
preservation and affordable housing initiatives. They may
also arise only after heated debate leaves the community
deeply divided and lacking in common ground, and it may
be difficult in such circumstances to develop a constituency
for a middle course rather than one or another win-lose
solution. Solutions may also require the collaboration of
several different area jurisdictions, but at the same time
entail careful coordination rather than adoption of identical
strategies. A balance of complementary skills, willingness
to learn, and
mutual respect on
the part of staff
and elected
policymakers may
be critical. The
necessity for tech-
nical expertise,
creative insight,
trust, and respect
for others'
viewpoints and autonomy may be more than many
jurisdictions can muster without careful preparation and
thought.
One Area's Response
The experience of area governments in addressing the
need for improved management strategies within the Uni-
versity Lake watershed not only yielded insight into the
existence of the difficulties just described, but also resulted
in some effectiveand creative responses to these dilemmas.
Because planners and elected officials in other jurisdic-
tions may find it useful to draw upon the University Lake
watershed experience in formulating their own responses
to these difficulties, it is worth describing that experience in
more detail here.
1. Defining the Problem. Carrboro, Chapel Hill and Orange
County officials were able to finesse the difficulties of
defining the problem ofwatershed management by proceeding
on several different tracks.
Although steps had been taken earlier in the decade by
Carrboro and Orange County to adopt land use regulations
that would ensure adequate protection for the University
Lake watershed, a major re-examination of the watershed
management problem came about as a result of a private
developer's proposal for construction of the Amberly proj-
ect in 1986. Carrboro initially attempted to develop a
sound response to the issues presented by the project
(including the appropriate level of density restrictions, the
availability of cluster rather than large-lot development,
access to public water and sewer, and application of appro-
priate buffer and road location requirements). The matter
remained under consideration for more than a year, during
most of 1986 and part of 1987. Debatewithin the Carrboro
Board of Aldermen also focused on whether the project
should be considered within the terms of existing or revised
regulations, the extent of discretion in reaching annexation
and rezoning decisions, and the obligations of OWASA to
provide public water and sewer if Carrboro officials con-
cluded that the provision of public sewer service was more
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environmentally safe than reliance on septic systems that
could potentially fail. The debate at times became acrimo-
nious, resulting in an initial decision by a board split 3-4 not
to approve the project, a later decision by a vote of 4-3 to
approve the project, litigation by both opponents of the
project and the developer challenging board decisions, and
significant changes in the membership of the board after a
bitterly contested election marred by innuendo.
Efforts to address the problem of University Lake water-
shed management also proceeded on several additional
fronts during this period and the years that followed, how-
ever. Officials from Carrboro, Chapel Hill and Orange
County had in prior years discussed strategies for joint land
use planning within the southern part of Orange County,
after Chapel Hill's request for extended extraterritorial
jurisdiction had been rejected by Orange County. The joint
planning discussions had not gained significant momen-
tum, however, until the Amberly controversy proved a
catalyst for resolution of a number of interrelated planning
issues, including the issue of watershed protection. Awork
group of representatives from the Carrboro Board of Al-
dermen, Chapel Hill Town Council, and Orange County
Board of Commissioners convened and met on a weekly
basis during the fall and winter of 1986-87, seeking to
develop an agreement in principle that would resolve key
issues that had prevented adoption of a joint planning
scheme. The result was a brief multi-faceted proposal
which described areas of concurrent authority for the two
towns and the county, established a rural buffer/greenbelt
which would not receive public water and sewer and would
not be subject to annexation for a number of years, and
which recognized that the governments continued to dis-
agree about the response to be made to the Amberly
proposal (acknowledging that Carrboro would ultimately
have to resolve that matter on its own, while taking into
account the views of adjacent jurisdictions). The agree-
ment in principle also contemplated that OWASA would
commission a major study of the University Lake water-
shed, in order to provide the necessary information base for
subsequent review of Carrboro and Orange County ordi-
nances and OWASA policies. The ability to reach agree-
ment on these matters provided an important foundation
that stimulated trust and willingness of the area jurisdic-
tions to continue to work together on watershed policy de-
velopment in the ensuing years.
The University Lake watershed study was completed in
19S9, as discussed in more detail below. Again, the three
jurisdictions had to work together to define the precise
watershed management problem to be addressed at the
next stage of policy development. Although discussions
continued regarding whether other water supply water-
sheds in the area should also be subject to policies devel-
oped with an eye toward the University Lake watershed, the
interjurisdictional workgroup that proposed strategies for
University Lake watershed management ultimately con-
centrated its attention and recommendations on the Uni-
versity Lake area, rather than venturing farther afield to
include the distinctive Cane Creek watershed and other
water supply watersheds in the northern part of Orange
County, as some members had urged.
2. Developing an Information Base. The University Lake
watershed study just mentioned, undertaken by Camp,
Dresser and McKee pursuant to a contract with OWASA,
provided critical technical information on the University
Lake watershed. The study was commissioned byOWASA,
upon agreement by the affected jurisdictions to defer further
action regarding watershed management regulations until
more information could be gathered. The study included
an inventory of the watershed (concerning existing land
use, soils, topography, and hydrology), an estimate of nonpoint
pollutant loading, the creation of five alternative development
scenarios for the watershed (including existing local land
use plans, one-acre residential zoning, five-acre residential
zoning, variable density cluster development, and high
density urban development), the use ofa pollutant loading/
reservoir model to predict the water quality effects of each
scenario, and watershed management recommendations.
Both a technical advisory committee and an advisory
committee composed of government officials were appointed
to provide additional advice and gain additional information
during the course of the study, but these committees were
used only to a limited extent. The consultants did, however,
hold public meetings to describe the study methodology
and preliminary findings along the way.
The consultants ultimately developed a model that they
believed would be useful in projecting pollutant loading
under the various development scenarios described, rec-
ommended a goal of preventing significant future deterio-
ration of water quality, focused on total phosphorus and
chlorophyll a concentrations as indicators of pollutant
loadings, identified structural and nonstructural strategies
for achieving the goal of minimal degradation, discussed
the costs and risks associated with structural strategies such
as use ofwet detention ponds, and recommended nonstruc-
tural strategies including use oflarge lot (five acre) residen-
tial zoning, a four percent impervious surface limitation,
and preservation of vegetated buffers. They also recom-
mended adoption of conventional septic systems rather
than community systems or public sewer systems at least
where strict controls on size and capacity would not be
sufficient to overcome pressures for more intensive devel-
opment.
While the Camp, Dresser and McKee study did a great
deal to expand the technical information base, it did not
attempt to address the full range of land use planning issues
posed by watershed management initiatives, and the diffi-
cult questions related to the diverse concerns of various
political constituencies. It also in and of itself provided no
mechanisms for bringing about dialogue and understand-
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ing between citizens, planners, those with technical exper-
tise, and elected officials from the area's jurisdictions.
Subsequently, in the summer of 1989, representatives of
the elected boards of Orange County, Carrboro, and Chapel
Hill convened for discussions concerning how to respond
to the study's recommendations. An intergovernmental
committee created to address planning, water, transporta-
tion and related issues in Orange and Chatham Counties
had been established a year earlier, and provided an avail-
able and effective vehicle for discussions among elected
officials who had already become reasonably comfortable
in working together. The intergovernmental committee
was assisted by a working group of staff members from
Orange County, Carrboro, Chapel Hill, the Triangle J
Council of Governments, and OWASA. Through inten-
sive meetings every week or two during late August, Sep-
tember, and October 1989, the committee of elected offi-
cials, along with the committee of professional staff, were
able to discuss at some length the Camp, Dresser and
McKee findings and recommendations, as well as to de-
velop additional information concerning planning issues,
address questions related to the impact on land values of
stringent density constraints, and identify significant his-
torical and emotional issues that underlie the political dif-
ferences between constituents in various areas. Ofparticu-
lar importance was the forthright discussion of disagree-
ments concerning the allocation of benefits and burdens as-
sociated with the regulations (should water users be obliged
to pay compensation to landowners subject to stringent
regulatory constraints, or should landowners be obliged to
refrain from development that might adversely affect water
users?), the strong sense of inequitable treatment and
historical grievances concerning the area's school system
and economic development that continued to trouble rural
landowners (but had been relatively invisible to residents of
the towns), and the potential stake that all members of the
community had in trying to develop a mutually agreeable
solution. These concerns might initially have been dis-
missed as "political" in nature by certain of the area's
leaders, but by the concluding phases of the discussion they
were understood to be significant, legitimate, and very real.
3. Creating an Appropriate Decision-Making Process. The
process for developing sound management strategies for
University Lake watershed relied both upon legally-mandated
mechanisms for reaching governmental decisions, and upon
more informal mechanisms designed to supplement the
decision-making process. The affected governments
continued to comply with requirements concerning notice,
hearing, permitting and rezoning requirements, and requests
for special legislation to authorize novel mechanisms for
cooperative planning and unusual means of land use control.
Indeed, the uncertainties associated with legal doctrine and
potential litigation at times increased the pressure for
development of balanced, well-justified solutions that took
into account the many viewpoints expressed over the several
years of community discussions concerning the most
appropriate management strategies for University Lake
watershed.
On the other hand, the informal processes used in devel-
oping a strategy for University Lake watershed management
contributed in significant ways to the development of a
better understanding of the problem and the development
ofmore satisfactory solutions. As noted above, a multi-stage
process was used in defining the problem and addressing it
on several levels, including not only the project-specific
level, but also the watershed-wide level, and the area-wide
level (insofar as it was necessary to take into account other
related issues such as the need to identify non-watershed
areas as focal points for residential and commercial growth,
and to specifically address the problems ofrural character in
non-watershed areas of the county). In addition, a more
flexible and collaborative process allowed elected officials
and staff members to gather and pool information, identify
common goals, flag areas where consensus was lacking for
further discussion and exploration, identify areas of ulti-
mate agreement, brainstorm about possible solutions, and
respectfully disagree where agreement could ultimately not
be reached.
That is not to say that there were no flaws in the process
used. Although the meetings of the intergovernmental
group that ultimately developed recommendations to area
jurisdictions were open to the public, and comments from
members of the audience were invited and welcomed at
meetings, some citizens may have felt that they would have
liked more formal opportunities for providing comments
during this process, or may have concluded that this process
of discussions among staff and elected officials did not
provide an adequate role for landowners and other inter-
ested citizens before momentum grew in support of some
sort of collaborative solution. In addition, a significant
effort was needed to provide adequate information to all
interested members of the public, a goal that was partially,
but not completely, achieved. Members of the staffs of area
jurisdictions and some members of governing boards also
felt constrained late in the process to raise questions or
recommend changes in certain facets of the compromise
developed by the intergovernmental work group, in order to
address specific concerns raised by constituents or problems
that they believed were not adequately taken into account by
the compromise proposal. Finally, an ideal solution would
have been one supported by all members of the community.
Despite efforts to develop a compromise that would take
into account the full range of concerns among water users,
landowners, and others, feelings still ran high at the time of
hearings concerning proposed watershed management regu-
lations, and a sense of division between those benefited and
those burdened by such regulations remained.
Nonetheless, the use of a more flexible process that
provided for informal gathering of information, discussions
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among staff and elected officials, and development of a
compromise designed to help local governments develop
necessary regulatory provisions in a coordinated and timely
fashion contributed significantly to the adoption of a care-
ful, balanced, and sophisticated set of watershed manage-
ment policies in a relatively short time. The substance of
those regulations and related measures taken by area gov-
ernments and OWASA is outlined below.
4. Creating Effective Solutions. The creation of an effective
solution for University Lake watershed was helped
significantly by the steps outlined above (developing a
multi-faceted definition of the problem, creating a sound
and comprehensive information base, and developing a
more flexible, collaborative decision-making process).
Important lessons can also be learned from the substance of
the solutions ultimately adopted.
The basic Camp, Dresser and McKee recommendation
of five-acre minimum lot sizes with private septic systems
was ultimately adopted by both Orange County and Carrboro,
with certain modifications. Among the most significant
modifications was the recognition that existing lots of
record could be subdivided so as to create not only large lots
of five acres or more in size, but also a small number of lots
between two and five acres in size in order to mitigate the
hardship feared by landowners. An option for cluster
development was also permitted (provided that stringent
impervious surface limitations were satisfied, structural
stormwater control mechanisms were implemented in ap-
propriate cases.a one-acreminimum lot size was observed,
an overall density of no more than one unit per five acres
was satisfied, and septic systems rather than community
systems were utilized). Orange County and Carrboro ulti-
mately disagreed on the appropriate level of impervious
surface controls to be applied to land within their respec-
tive jurisdictions, with Carrboro preferring a four percent
impervious surface limitation for lots of five acres or more,
and six percent for lots between two and five acres; and
Orange County adopting a sliding scale of impervious
limits with a maximum of six percent for five-acre lots and
a maximum of twelve percent for two-acre lots. Vegetative
buffers were mandated, controls on lot placement and
siting of structures specified, and other regulatory require-
ments adopted.
In addition, a number of other policies related to water-
shed management were identified for future consideration
by area jurisdictions and OWASA Orange County planned
to pursue the development of strategies for dealing with
special hardships that might be suffered by farmers, and
OWASA agreed to create a watershed protection fund to
acquire fee simple title or development rights in particu-
larly sensitive land within the watershed. OWASA also
adopted a policy of generally prohibiting extension of public
water and sewer into the University Lake watershed, and
continued its extensive water quality monitoring program.
Conclusion
The University Lake story is intended only to provide a
starting point, not an ending point, for discussion of strate-
gies for watershed management. The lessons learned by
those who sought to develop a solution for the University
Lake watershed were many-including the need to define
the scope of watershed problems carefully; the importance
of a shared information base including both technical,
planning and political information; the usefulness of flex-
ible, collaborative decision-making processes that can sup-
plement traditional legally-mandated decision-making
mechanisms; and the possibilities for creative solutions
that take into account the diverse concerns and many
variables involved in development of watershed manage-
ment policies.
A number ofthe government officials, university profes-
sors, and staff involved in the University Lake watershed
negotiations believe that it is possible to learn how to work
more effectively in solving such difficult problems. To that
end, your help is requested. It would be very useful to learn
of your own stories about dealing with difficult watershed
management issues, so that we could develop a set of
detailed case studies to be shared with other jurisdictions
that are about to commence their own journey through
uncharted waters. In addition, we hope to develop a de-
tailed simulation exercise, based on the University Lake
experience, for use by staff and government officials who
would like to gain experience with a "dry run" involving
watershed management issues before embarking on their
own real life adventures. To make such an experience most
meaningful, we would like to develop such an exercise in
conjunction with staffand elected officials in other jurisdic-
tions who might consider participating in such an exercise
at no or minimal cost. If either of these ideas interests you,
please contact the author at the University of North Caro-
lina School of Law, CB 3380, Chapel Hill, N.C. 27599, or
phone (919) 962-4417.
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